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\ 1 . A Vnodified pyrogenic toxin derived from a native disulfide loop-containing 
pyrogenic toxk^ wherein the modified toxin comprises a disulfide loop region 
containing no mote than 10 amino acid residues. 






2. The modified toxin of claim 1 wherein the native disulfide loop-containing 
pyrogenic tox^rs. a staphylococcal toxin or a streptococcal toxin. 

3. Thbsmodified toxin of claim 2 wherein the staphylococcal toxin is a type A, B, 
C, D, E, G, orH staphylococcal enterotoxin. 

The modifiecf to?tmof claim 2 wherein the streptococcal toxin is streptococcal 
pyrogenic exotoxin A orstf^ptococcal superantigen. 

15 

j The rnodified toxin of claim 1 wherein the disulfide loop region contains no 

more than 6 anuno acid residues. 

<^ \ 

>77 The modified toxin of claim 1 wherein the native disulfide loop-containing 
20 pyrogenic toxin is a type C staphylococcal enterotoxin. 

\ ^ 

The modified toxin of claim -7" wherein the modification comprises a deletion 
of at least 8 amino acid residues within the disulfide loop region. 

25 *9. The modified toxin^of claim-8^wherein the modification comprises a deletion 
of amino acid residues 98— 10L6. 

' The modified toxin of cftdm -^wherein the modification comprises deletion of 

at least 12 amino acid residues within the disulfide loop region. 
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XT'. The modified toxin of claim r& wherein the modification comprises deletion of 
amino acid residues 95-106. 

y£. The modified toxin of claim -T^wh^rein the type C staphylococcal enterotoxin is 
staphylococcal enterotoxin CI. 
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The modified toxin of claim ^comprising a cysteine residue at position 94. 
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14. The modified toxin of claim 7 wherein the staplwlgeoceahSiterotoxin is 
staphylococcal enterotoxin CI, staphjIgcoecaTenterotoxin C2, staphylococcal 
enterotoxin C2, stapl^lpcoec^Tenterotoxin C-MNCopeland, staphylococcal 
enterotoxiiijG- s:: 2f?46, staphylococcal enterotoxin C-bovine, staphylococcal enterotoxin 
Q^CfZmne or staphylococcal enterotoxin C-ovine. 

Ir^. The modified toxin of claim 1 comprising a cysteine residue at position 2 of 
the disulfide loop region. 



*4*o. The modi 
comparison to the 
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toxin of claim 1 having substantially decreased toxicity in 
live toxin. 



l> 



The modified toxin of claim having an emetic response inducing activity 
decreased by at least ab^ut 100-fold in comparison to the native toxin. 



\ 

The modified toxm of claim kThaving an fever inducing activity decreased by 
at least about 100-fold in Comparison to the native toxin. 

?t \ •> 

The modified toxin of claim l#having an LD 50 in Dutch Belted rabbits which 
is at least about 100-fold higher than the native toxin. 

2Q. A modified pyrogenic toxin derived from a native disulfide loop-containing 
pyrogenic toxin, wherein the modification comprises deletion of at least about 40% of 
the amino acid residues within the disulfide loop of the native toxin. 

. The modified pyrogenic toxin of claim 20 comprising a cysteine residue at 

30 position 2 of the disulfide loop region. 

A ^ 

^ 22T The modified pyrogenic toxin of claim 20 wherein the native pyrogenic toxin is 
a type C staphylococcal enterotoxin. 

23. An isolated nucleotide acid compnaing^a nucleotide sequence encoding a 
35 modified pyrogenib toxin derived from a n^iye disulfide loop-containing pyrogenic 
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toxin, wherein the modified toxirijcpmprises a disulfide loop region which includes no 
more than lOWiino acid residuesV-^ 

£4^ An isolated nucleotide acictaomprising a nucleotide sequence encoding a 
modified staphylococcal enterotoxin aenve^i from a native staphylococcal enterotoxin, 
wherein the modification comprises del^oiTbf at least about 40% of the amino acid 
residues within th& disulfide loop regiorftp^^e native enterotoxin. 

<25^ A iAodified pyrogenic toxin derived from a native type C staphylococcal 
enterotoxin, Wherein the modified toxin comprises a disulfide loop region which 
includes no mpre than 10 amino acid residues. 



or 

•26. 



Pi 



The modified toxin of claim 25 wherein the disulfide loop region is 
Cys-Cys-Gly-L^s-Thr-Cys. 
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